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1.0 INTRODUCTION

This appendix provides an asscssment of avian use in the Commencement Bay Study Area.
The objective of this assessment is to provide a current and historical perspective on the

cumulative changes in avian diversity and abundance as a result of human activities and
developments in Commencement Bay.

This appendix will assist regulators in developing restoration options for Commencement
Bay under the authority of the U.S. Department of the Interior’s Natural Resource Damage
Assessment Regulations (43 CFR Subtitle A, Part 11). The restoration options are to be
based on an ecosystem or landscape ecology approach which includes consideration of all
habitat types in the study area and special aquatic sites.

The Primary Study Area (Commencement Bay) is defined in the Restoration Plan and
programmatic Environmental Impact Statement (RP/EIS). This encompasses the nearshore
area along the Ruston shoreline from the mouth of the Thea Foss Waterway to Point
Defiance, and the area from the mouth of the Hylebos Waterway to Browns Point. The
tideflats portion includes the Hylebos, Blair, Sitcum, St. Paul, Middle, Wheeler-Osgood, and
Thea Foss Waterways. The area also includes the Puyallup River upstream to the State
Route 161 (Meridian Road), and the adjacent land areas. The marine portion of the

primary study area is limited to the Bay waters and sediments to depths less than 60 feet
below mean low-low water line.

The Expanded Study Area includes most of the Puyallup River basin (see Figure 1.1-4 of

the Draft EIS). This expanded area was included to evaluate important ecological
connections with the natural resources of the Bay.



20 HISTORICAL HABITAT ALTERATION AND INDUSTRIAL POLLUTION

Historical and current descriptions of habitat conditions at Commencement Bay have been
documented in several reports (Shapiro & Associates, 1992; David Evans & Associates,
1991; Thom and Hallum, 1991; Dames and Moore, 1981). The reader is referred to these

reports for further information on the historical development of the area, or for detailed
habitat descriptions.

2.1 Pristine Conditions

Prior to the turn of the century, the Commencement Bay system was once characterized by
extensive tidal marshes and broad mudflats (approximately 6,100 acres) that comprised the
Puyallup River Delta. Wapato Creek, Hylebos Creek, and numerous tidal creeks connected
the delta system by providing pathways for estuarine water flow. These creeks provided
-access routes for estuarine organisms, such as juvenile salmonids. Detritus organic matter
within the estuarine system provided habitat and food for invertebrates. The invertebrates

and marsh vegetation supported fish, birds, and other animals by providing food, refuge, and
breeding areas.

The mature forest surrounding Commencement Bay also provided a rich diversity of
organisms and birds. Many birds, such as the marbled murrelet, nest in mature forest stands
and feed in the bays and inlets of the area.

Major river deltas in Puget Sound served as part of the Pacific Flyway providing feeding and
nesting areas for migrating waterfowl and shorebirds. Currently, the Nisqually Delta, with
approximately 2,700 acres of combined mudflat and emergent marsh, is the largest non-
coastal stopover area between the Columbia River and the Skagit Flats. It is likely that the
Puyallup River Delta was also a major feeding and nesting area, prior to the loss and
degradation of extensive habitat.

2.2 Habitat Alterations

As the growth of the City and Port of Tacoma expanded, hundred of acres of mudflat and
marsh were lost or altered by construction of various waterways, filled areas, and conversion
of marsh habitat to agricultural use. Changes in the chemistry of water and sediments also
became apparent. In addition, the lower Puyallup River was dredged and channelized, and

dams in the upper reaches of the watershed altered sedimentation patterns and fish
migrations.

These developments resulted in a direct loss of mudflat and marsh habitat available for

avian foraging and nesting; altered tidal mixing zones; changes in water and sediment
quality; and, a shift from marsh habitat to upland habitat.
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By 1988, 96 percent of the emergent marsh and mudflat habitats were lost from historical
levels (David Evans and Associates, 1991). In addition, most of the emergent marshes that
remain are located in isolated drainages and depressions and not hydraulically connected
to the estuary. Development of the nearshore areas also altered the physical and biological

dynamics of the delta ecosystem. Major implications to nearshore bird populations are
apparent:

o the remaining nearshore habitats have lost much of their original character and

quality; these habitats are fragmented into isolated patches that do not function
as an interconnected landscape;

. the loss of mature forests in the Commencement Bay area contributed to a shift
in species utilization to open habitats or suburban woodlands;

. competition for remaining available nest sites, roosting areas, feeding grounds,
colony/flock space, and territorial requirements;

o critical life stage requirements (e.g., breeding, nesting, rearing, and feeding) of
many birds have been altered by loss of available habitat which resulted in
reduced colonization rates and abundance, and a reduction in the ability to resist
impacts from environmental changes in water/sediment quality or hydrology.

The diminished habitats have also resulted in a decreased potential for production of biotic
resources within the community. Impacts from industrial pollution, log storage, and other
activities have had deleterious effects on plants and animals in addition to those caused by
habitat loss. The continuing demand for waterfront property to accommodate expanding

industrial and commercial activity in Commencement Bay further stresses the remaining
habitats. :
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3.0 CURRENT HABITAT UTILIZATION

3.1 Existing Habitats and Bird Assemblages

Birds, like other wildlife, are often associated with particular habitats. For the purposes of
this study, six habitat types within the Commencement Bay system have been identified for
characterizing bird assemblages. These habitat types are briefly discussed below. General
locations of these habitats can be found on the Commencement Bay Habitat Map (Figure
2.1-2 of the RP/EIS). Tables 1 through 6 show avian assemblages associated with each
habitat type and provide general information regarding reproduction, feeding, resting, and
preferred food. It is quite common for a species to utilize several different types of habitat,
provided these habitats have common features that the bird finds essential (e.g., food and
refuge). In the case of migratory birds, the breeding habitat is often very different from the
one occupied during the non-breeding season. Most of the migratory birds that visit the
Commencement Bay area do not breed or nest locally.

The release of hazardous substances has potentially affected each of the habitat areas either
directly or indirectly. However, the potential for injured avian resources from such releases
is more likely in the nearshore habitats than in the freshwater riparian or woodland/forest
habitat types located further from the sources. Consequently, those birds that inhabit or
utilize the nearshore environment where their prey-base or nesting habitats have been
injured are most affected.

Subtidal/Open Water - This zone typifies the open water habitat of Commencement Bay
not associated with the shore or bottom. However, this includes subtidal areas usually in
the constructed channels and embayments. These waters primarily provide feeding and
resting habitat for waterfowl (Table 1). Birds commonly associated with this habitat type

are migratory and include piscivorous (fish eating) waterfowl and some birds of prey such
as the osprey and eagles.

Waterfowl and seabirds commonly feed in vegetated shallows of eelgrass and macroalgae
beds which support a diverse assemblage of marine invertebrates. Waterfowl utilizing
eelgrass habitats include scaup, coots, scoters. Herons and mergansers often feed on Pacific
herring and shiner perch, and the osprey prefers salmon fry in this habitat.

Since many of the birds within this habitat type are migratory, their susceptibility to
potential injury from releases of hazardous substances is expected to be less than for year-
round resident birds utilizing this habitat type.

Intertidal Gravel-Cobble Shores - These habitats have substrates composed of a mixture of
cobble and gravel. Due to wave and current action, the habitat tends to be formed as
beaches and bars. Gravel-cobble beaches are distributed in the most exposed regions of
embayments and along the margins of Commencement Bay. These areas contribute to a
rich assemblage of invertebrates and attached macroalgae. Nearshore birds such as gulls,
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grebes, sandpipers, and goldeneyes frequent this habitat type. As indicated in Table 2,
benthic and epibenthic invertebrates (e.g., mussels and crabs) and fish (copper rockfish,
starry flounder, cutthroat trout fry, and herring eggs) comprise most of the diet for these
birds. Birds that feed and utilize this habitat for nesting and rearing (e.g., black turnstone,

double-crested cormorant, and mew gull) may be more susceptible to contamination than
those that occasionally visit these shores.

Mudflats - These are low-gradient intertidal shores not vegetated by macrophytes and with
unconsolidated sediment particles smaller than stones, predominately silt and clay; the
substrate usually has high organic content, and often exhibits anaerobic conditions below the
surface. Mudflats often occur between the emergent marsh habitats and the water line
along the channels and at the foreshores of Bay drainages. These areas provide nursery and
feeding habitat for diverse populations of invertebrates, juvenile salmon, and demersal fish;
and feeding and resting for waterfowl, shorebirds, and other animals.

The abundance of clams, worms, shrimps, and crabs that reside in the mudflat habitat

provide food for a number of shorebirds such as sandpipers, dunlins, dowitchers, and
goldeneye ducks (Table 3).

Emergent Marshes - Emergent marshes occur as intertidal and freshwater shores of
unconsolidated substrate that are colonized by erect, rooted, herbaceous hydrophytes;
perennial plant vegetation dominates most of the growing season in most years. Sediments
vary from compacted clays, unconsolidated muds, to a mixture of coarse sand and gravel.
Depending on topography and habitat alterations by man, emergent marshes tend to form
conspicuously in the mixing region, where tidal energy generates flood tide periods with high
settling of suspended material. These areas exhibit high rates of primary productivity. The
detrital material also contributes to the food web of invertebrate populations and juvenile
salmon. The tall emergent vegetation provides cover, nesting sites, and food for a wide
diversity of ducks, shorebirds, songbirds, and raptors.

As shown in Table 4, emergent marsh habitat serves as a primary reproductive area for
numerous species, in contrast with the previous three habitat types discussed above.
Competition for suitable nest sites and rearing areas is a major factor in the smaller pockets
of marshes that remain in the Commencement Bay area (Ramsey, personal comm.). Some
of the more important marsh plants used for feeding and refuge include macro algae,
bulrush, cattail, pickleweed, saltgrass, and rushes (Carex spp). Carex species also provide
refuge for salmon fry as they transition from freshwater to the marine environment. Insect
larvae and barnacles are among the numerous invertebrates utilized for food by many
waterfowl. The great blue heron will feed on fish along the waterways. Hawks and other
accipiters will feed primarily on small rodents.

The wide diversity of birds that utilize emergent marsh for cover, refuge, nesting, and food

would likely be at risk from contamination of the water, sediments, and invertebrates within
this habitat type.
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Riparian - These habitats are upland freshwater systems along the banks of the Puyallup
River, Wapato and Hylebos creeks; and within the floodplain of the Puyallup River and its
tributaries in the Expanded Study Area. Vegetation consists primarily of mixed shrubs and
deciduous trees interspersed with conifers. Riparian areas offer cover and nesting habitat.

Food sources in these areas are also attractive to many species of birds including waterfowl,
songbirds, and raptors (Table 5).

The nests of many birds in riparian areas are often found in the wooded thickets.
Cottonwoods, alder, and cascara are important trees for many riparian birds for refuge and

perching. Much of the invertebrate food-base shifts to flying insects and crawlers among the
shrubs and in leaf litter.

Many of the upland riparian zones have generally been more impacted by habitat changes
than by contamination in the Commencement Bay study area.

Woodland/Forest - Woodland habitats within the Commencement Bay Study area include
tracts along the Hylebos Waterway, Ruston Way toward Point Defiance, and wooded lots
dispersed throughout the urban areas. Large expanses of woodlands exist in the expanded
study area. These woodlands are dominated by a mix of conifers (e.g., Douglas fir),
deciduous trees (red alder and big leaf maple) and shrubs (blackberry and salmonberry).
Like the other habitat types, woodlands provide niches for many birds such as wrens,
thrushes, vireos, warblers, sparrows, finches, which feed on insects, seeds and fruit. Owis,

hawks and other raptors inhabiting or visiting this habitat type rely principally on small
rodents for sustenance.

This habitat type is probably the least affected by hazardous substance releases in the
Commencement Bay area. However, some species of birds that may nest in forested areas
and feed along the shoreline (e.g. eagles, harlequin ducks) are more susceptible to injury.

3.2 OCCURRENCE OF BIRDS IN THE STUDY AREA

Information on bird observations in the study area have been summarized from sources
including Dames & Moore (1981), Thom et al. (1991), Simenstad et al. (EHAP, 1991),
Christmas Bird Count (CBC) summaries, and from conversations and/or notes from
individuals knowledgeable of birds in the area (T. Bock, personal comm., 1995; D.
Nyswander, personal comm. 1995; B. Ramsey, personal comm., 1995).

The greatest avian diversity for Commencement Bay appears to be associated with the
emergent marshes. However, most of the recorded observations focused on the Bay
shoreline and the Gog-li-hi-te Marsh, rather than randomly through the study area. Because
of the migratory nature of many species observed in the Bay area, counts made during peak
migratory periods are not considered typical for the area year-round Since much of the
data are from CBC counts and other winter months, flock sizes and abundance estimates
only provide basic trends and do not characterize year-round populations.
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Shorebirds and waterfowl inhabit the nearshore areas of Commencement Bay. Shorebirds
such as sandpipers, dowitchers, and dunlins are observed regularly along the mudflats and
cobbled beaches of the bay waterways, particularly near the Hylebos Waterway and the
sandflats off the mouth of the Puyallup River. Flocks of waterfowl have been seen in both
the nearshore and open bay regions. Based on the CBCs, flock sizes are usually less than
50 birds. Dames & Moore (1981) noted flock sizes greater than 100 birds for the dunlin,
mallard, pintail, green-winged teal, ring-necked duck, greater scaup, and western grebe. In
winter surveys conducted by the U.S. Fish and Wildlife Service from 1978 through 1984, the
numbers of western grebe and surf scoter averaged 221 and 70, respectively. The double-

crested cormorant counts averaged approximately 9 birds over eight winter surveys (USFWS,
1995).

Many of the dabbling waterfowl (e.g., American widgeon, northern shoveler, pintail, mallard,
and gadwall) and diving waterfowl (e.g., canvasbacks, redheads, ruddy ducks, and lesser
scaup) usually select cattails, bulrushes, and smartweeds as cover within a marsh. Many
ducks, such as Barrow’s goldeneye, utilize structures and piling as roosting sites. Waders,
such as herons, or the more elusive rails and bitterns, also inhabit marshes of the area.

Gulls are widely distributed and concentrations of these birds can be found on intertidal
mudflats pier pilings, and log storage areas. The glaucous-winged gull and mew gull were
reported by Dames & Moore (1981) to be the most abundant gull species in the study area.
The California gull is usually seen in the marsh areas. A glaucous-winged gull colony exists
near the Simpson Tacoma Kraft Mill site.

Seabirds are primarily found in the open bay waters, with the exception of cormorants which
roost on Bay pilings and along the Ruston way shoreline. The seabirds typically occur in
smaller flock sizes, usually less than 20 birds. Commonly observed seabirds include scoters,
grebes, gulls, and cormorants.

A variety of birds inhabit woodland and riparian habitats scattered throughout the study
area. The forested ravines along the east branch of Hylebos Creek and the riparian
wetlands along the west branch of the creek are utilized by many species each season of the
year. Sparrows, chickadees, band-tailed pigeons, swallows, warblers, and owls are among
the birds known to occur in these areas. Similarly, riparian zones and wooded areas
throughout the Puyallup and White river watersheds have a wide diversity of birds.

The city, parks, and suburbs, support birds that tolerate human settlements. The more
common species include the American robin, rock dove, starling, house finch, and house
sparrow. These species occur in other habitats as well. Log pilings, wires, fences and other
structures throughout the urbanized area are utilized for roosting and sometimes for nesting.
Competition for such sites may be observed between birds. For example, swallows and
starlings which often feed and nest in fairly large colonies may displace the much smaller
groups of purple martin.
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Agricultural areas, particularly in the Wapato Creek area and in areas south of Interstate
Highway 5, support sizable populations of birds. Gulls, Canadian geese, robins, and
waterfowl are among the birds that frequent these areas. These bird populations are also
dependent on the season and agricultural activity. For example, flooded fields may attract

a variety of ducks, whereas summer fields may attract more geese, starlings, swallows, and
wrens.

Raptors such as osprey and eagles which roost and nest in more forested areas are often

observed feeding along the Bay shores. The northern harrier frequents the marshes, and
hawks are seen in the more upland areas.

For many birds species, transient migration between the waters of southern Puget Sound and
inland areas occurs. A number of birds within the Commencement Bay study area also
utilize habitats within the upper Puyallup and White River watersheds. Palustrine wetlands,
riverine, marshes, lakes, and forests provide roosting, feeding, and nesting areas. Wood
ducks, goldeneyes, and harlequin ducks nest in tree cavities of forested areas, and utilize the
Bay area. Bufflehead ducks, and grebes will use the Bay and the larger lakes within the
watershed (e.g., Lake Tapps). Numerous passerinc birds are also tramsicnt visitors
throughout the watershed, however these birds are not likely to be as impacted from
releases of hazardous substances in the Bay.

Approximately 185 species of birds have been recorded in the Commencement Bay area.
Of these, only approximately 40 species are known to have or likely nest in the area. Most
of the these nesters are of the taxonomic order Passeriformes (perching birds e.g., swallows,
crows, chickadees, sparrows, and warblers). Most waterfowl, shorebirds, and other seabirds
are migratory and do not nest in the area with the exception of a colony of green and great
blue herons at Dumas Bay and a glaucous-winged gull colony near the Simpson Tacoma
Kraft Mill property.

Many species of birds are relatively tolerant of sound disturbances as a result of human
activity. For example, the American widgeon, Canada goose, common snipe, mallard,
gadwall, short-billed dowitcher, great blue heron, and the red-tailed hawk are generally more
tolerant of noise disturbance, even during reproductive periods (Simenstad, et al, 1991).
This higher level of tolerance contributes to an increased ability to adapt in areas of human
disturbance.

Attachment A provides a list of 185 bird species that have been identified in the
Commencement Bay study area and provides some observational comments. The list was
compiled from field observations by several sources taken primarily during the winter
months when migratory waterfowl and shorebird numbers are particularly high.
Comprehensive lists of birds that may be found in the general area are available in Alcorn
(1978); Bowles (1906, 1922); Dames & Moore (1981); Gabrielson and Jewett (1970); Speich
and Wahl (1989); Thom, et al. (1991); the Christmas Bird Count lists; and others.
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Seasonality, frequency, and abundance are also presented in Attachment A. Seasonality is
generalized into migrant, resident (year-round, winter, and summer resident), and transient.
A relative frequency of birds observed in the Commencement Bay area is provided in three
broad categories: 1) Common - seen during most ficld observations; 2) Uncommon -

observed occasionally; and 3) Rare - documented sightings but rarely seen during field
observations.

Abundance is also subdivided into three general categories to provide a relative estimate
of the number of individuals observed per locality: 1) Abundant - usually over 100
individuals; 2) Medium - between 10 and 100 individuals usually seen; and, 3) Low - usually
less than ten individuals sighted.

3.3 SENSITIVE BIRD SPECIES

Several species of birds in the Commencement Bay area are listed under the federal
Endangered Species Act (50 CFR 17.11), and other birds have been placed on the
Washington State Priority Species List. Birds on these lists (Table 7) are considered sensitive
for this report. Each of the birds listed in Table 7 have been observed in the
Commencement Bay area with the exception of the western bluebird and the yellow-billed
cuckoo. Most of these sensitive species breed within the expanded study area, except,
Vaux’s swift, western bluebird, and the yellow-billed cuckoo. Nest boxes for the purple
martin have been placed near the mouth of the Hylebos Waterway. The abundance of
Great Blue Herons in the Bay area appears to have declined (T. Bock, personal
comm.,1995), however quantitative information for this trend is very limited. Attachment
A provides additional information on these species.

The importance of nearby areas including the expanded study area are important for most
of these sensitive birds. For example, harlequin ducks nest in riparian areas in the upper
Puyallup River watershed and may overwinter in Commencement Bay. The marbled
murrelet nests in mature forests but visits the Bay waters in search of food. Great blue
herons nest in Dumas Bay and generally forage in Commencement Bay.
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Peregrine Falcon
Falco peregrinus

Bald Eagle
Halieetus leucocephalus

Table 7. Sensitive Bird Species in the Commencement Bay Area

Nests on tall buildings in Tacoma. Migrant and winter visitor to
shoreline. Feeds on ducks and shorebirds.

Occasional resident nesting at Pt. Defiance and Brown’s Point.
Prefers to feed on fish and birds.

Marbled Murrelet

Brachyramphus marmoratus

Harlequin Duck

Histrionicus histrionicus

Band-tailed Pigeon

Columba fasciata

Nests in mature forests. Occasionally seen in the Bay. Feeds
primarily on fish.

Winter visitor to Brown’s Point. Feeds on snails, chitons, and
crabs along rocky shores. Nests in mountainous riparian areas.

Resident in open forest, particularly in Madrona in winter. May
breed along the forested slopes cast of the Hylebos Waterway.

Great Blue Heron

Resident in Commencement Bay. Breeds nearby at Dumas Bay

Ardea herodias County Park in Federal Way. The colony is declining in size and
has low productivity.
Osprey Feeds along the Puyallup and White Rivers and occasionally over

Pandion hqliaetus

the Bay. Breeds near Purdy, increasing in numbers, presently a
summer visitor and migrant.

Purple Martin Breeds in the Hylebos Waterway, downtown Tacoma, and Titlow
Progne subis Beach. Declining throughout western U.S., probably due to
competition with starlings for nest sites.
Vaux’s Swift

Chaetura vauxi

Summer and migrant visitor to tideflats. Prefers forested areas.
Breeds in hollow trees in open forest at Fort Lewis. Typically
occurs May through September.

Western Bluebird
Sialia mexicana

Prefers open woodland and pasture lands where old trees provide
nest sites. Efforts at Fort Lewis have helped re-establish this

species in Pierce County. Not recorded in Commencement Bay
area.

Yellow-billed Cuckoo
Coccyzus americanus

Was reported as an uncommon summer nester at Tacoma
(Bowles 1906). Has bred as recently as 1990 in western Oregon,
but disappeared in western Washington in the 1930s with a
decline in quality riparian areas.
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4.0 CHANGES IN AVIAN DIVERSITY AND ABUNDANCE

Commencement Bay no longer is an area of major importance to migrating and resident
waterfowl and shorebirds. Today, other less industrialized areas such as the Nisqually delta
estuary, Carr Inlet, and Quartermaster Harbor support substantially greater populations of
waterfowl. The loss of over 96 percent of historical foraging, nesting, and resting habitat
has resulted in lower species abundance and evidence of lower diversity. When habitat
utilization by birds in Commencement Bay are compared to the Nisqually Delta, the CBC
data suggest that the bird populations of Commencement Bay have been significantly
impacted (i.e., the numerical counts are generally higher for many birds, particularly
migratory waterfowl).

The available census data and other bird observations made by individuals only represent
a "snapshot” in time. Quantitative observations of birds in the Commencement Bay area
tend to be seasonal (i.e., Christmas Bird Counts) or very localized (observations from
specific geographical points). In addition, many records only note the presence of species,
with fewer notes on nesting observations, habitat encounters, or flock sizes. Year-to-year
variation in numbers and species in the study area preclude reliable quantification of
population trends for individual species or bird groups. Counts made during migratory
periods are not reflective of abundance estimates during other time periods. Similarly,
natural variations in bird populations are not understood for the Commencement Bay arca.
The severity of winter in lower Puget Sound will alter residence times of many bird species.
Furthermore, qualitative individual interpretations by people knowledgeable of birds in the
study area vary by experience and focus. Despite these limits on quantification of trends,
qualitative evidence based on valuable insights from individuals familiar with birds in the
area will continue to be useful in developing future trends.

Early observations of birds in the vicinity of Tacoma have been documented by Bowles
(1906, 1922), Kitchin (1922) and others. These observations provide only a glimpse of the
types and relative abundance of species during the periods of observation. Bowles (1906)
provided a list of 201 species of birds observed in the Tacoma area, and a few notes
regarding the status or relative abundance of each. The 185 species listed in the attachment
primarily reflects differences in some of the more rare migrant species, such as visitors from
the outer coast or birds east of the Cascade mountains. However, Bowles reported the
spotted owl and the yellow-billed cuckoo as local nesters. These two species are no longer
observed in the area.

Dramatic changes have occurred in the past century in the local populations of birds that
use the Commencement Bay study area. Populations of purple martin, Vaux’s swift, western
bluebird, harlequin duck, yellow-billed cuckoo, and wood duck have declined in western
Washington. These species were likely found in higher numbers within the Bay area prior
to urbanization and industrialization.

Some waterbirds of the Alcidae family, such as Murres, Auklets, and the pigeon guillemont,
appear to have declined in Commencement Bay (D. Nysewander, personal comm., 1995).
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. The threatened marbled murrelet which nests in mature forest stands, had more nesting

habitat several decades ago. Auks and the pigeon guillemont prefer rocky shores and cliffs.
They typically nest in rock crevices or burrows and usually have only one egg. Development
along Puget Sound shorelines have restricted available nest sites for these waterbirds.

Over the past decade or two, approximately 100 or more great blue herons could be
observed on and near the log piling areas in winter but recently only some 50 to 60 of these
birds may be seen (T. Bock, personal comm.,1995). Bock further noted that insufficient
information exists to analyze population trends of these specific herons.

Populations of migratory scoters have declined in southern Puget Sound in the past 15 years,
however this may be related to their loyalty to particular wintering sites that may correspond
to trends in Alaska (D. Nysewander, personal comm., 1995). However, preliminary findings
using radio telemetry to track wintering surf scoters in Commencement Bay suggest these
birds tend to localize (site fidelity =87%) and feed in a relatively small area for a significant
amount of time during the winter season (M. Mahaffy, personal comm., 1995).

The Virginia rail and sora (Rallidae) are resident marsh-dwellers that seldom fly. They

were likely present in larger numbers prior to the loss of habitat and competition for
available nesting sites.

In contrast, some habitat-edge species may have increased with the development of
suburban and agricultural land. The Brewer’s blackbird, American robin, European starling,
northwestern crow, and dark-eyed junco are likely more common today than they were at
the turn of the century (Butler and Campbell, 1987). A variety of ducks (redheads, teals,
and northern shovelers) appear to have increased in the area probably due to shifts in
wintering grounds in response to climatic trends. Some accipiters (e.g., red-tailed hawk)

have also been increasing, which may be related to prey-base changes (B. Ramsey, personal
comm., 1995).

Populations of Caspian terns and western grebes have also been increasing over the past 30
years (D. Nysewander, personal comm., 1995). In general, western grebes use the protected
waters of Puget Sound and tend to feed at night in preferred feeding areas. These birds and
other diving birds are more susceptible to oil spills.

Urbanization of the delta combined with the loss of wetland habitat shifted the species

composition from predominately waterfowl to less wetland-adapted passerines and song
birds inhabiting the urban/suburban areas.

Portions of the upper Puyallup and White River watersheds have also been altered by
human disturbance such as logging and other agricultural practices. This, in turn, has
affected the abundance of some species like the harlequin duck, marbled murrelet, and
Vaux’s swift.

A-17




In addition to the direct loss of primary nesting, feeding, and refuge habitat; noise
disturbance from human activities has also contributed to a shift in the distribution of birds
in the remaining habitat areas. For example, mallards and Canada geese may dominate a
particular open space in place of other waterfowl sensitive to disturbance. Competition
between birds, space requirements (for bird colonies), and prey-base changes have also
contributed to population shifts in most species from historical times.

Based on a review of historical records of bird observations, it appears that substantial
changes in the diversity of avian species has not occurred. However, a significant loss of
abundance has occurred for many species. For example, it is estimated that several
thousand waterfowl and other shorebirds visit the Nisqually River delta annually. Higher
numbers of these birds likely occurred in the past in the Puyallup River delta. Recent
seasonal census efforts and monitoring of shorebirds, marine birds, and waterfow! generally
indicate numbers in the hundreds or less at any one time for the Commencement Bay area
(Nysewander et al., 1994; Everson and Buchannan, 1993).

The Gog-li-hi-te constructed wetland system (near Lincoln Avenue) provides valuable
insights to the relationship of habitat changes and bird utilization. The Gog-li-hi-te
construction included establishment of a sedge marsh connected to the Puyallup River
estuary via a breach in the river dike in 1986. Monitoring of the system was required for
a period of S years. Results of the monitoring have shown that the wetland system
continues to undergo rapid and dramatic physical, chemical, and biological changes (Thom
et al. 1991). Between 1986 and 1990, 118 bird species were noted in the 10-acre system.
Shifts in composition and abundance, apparently in response to marsh dynamics, were also
noted (T. Bock, personal comm., 1995). The cumulative number of species climbed over
the monitoring period, suggesting that species diversity can increase with creation of new
habitat types.
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5.0 IMPACT OF WATER QUALITY AND SEDIMENT QUALITY

As the City and Port of Tacoma located along the waterways and bay shorelines, a myriad
of chemical substances were discharged into the Bay. Contaminants from indirect or non-

point sources also migrated into the waters and sediments of the Commencement Bay
System.

Contaminant loadings into Bay and waterways via point sources, stormwater runoff, and
other sources have had biological effects. The Washington Pollution Control Commission
(1950) found several waterway areas that had low biological activity. Investigations of water
and sediment quality in the Commencement Bay area, performed in the 1970s and 1980s,
showed that histopathological disorders in fish (bottomfish) were most prevalent in areas
of the bays and waterways where the sediment was most contaminated (Long, 1988).
Contaminated sediments in the waterways were found to support fewer macroinvertebrate
species than other less contaminated bay areas, indicating generalized effects from
contamination (EPA, 1985). Toxic levels of metals and arsenic from smelter operations in
Ruston were also found in nearby soils and sediments. Contaminated assemblages of
aquatic plants and animal species have resulted in bioaccumulation of contaminants into
birds through the food web (Block, 1992). '

Chemical contamination in an area reduces its habitat value. Contamination of the water
and sediments directly affects those organisms living in contact such as fish, benthic, and
epibenthic invertebrates. Effects can range from avoidance, to chronic disorders and
reduced population survivability, to acute lethality. The contaminants are either ingested

or taken up directly from the media, or ingested through the food web where
bioaccumulation may occur.

Various studies in Commencement Bay and in Puget Sound have documented hazardous
substances in birds. Henny et al. (1990) found that western grebes wintering at the head of
Commencement Bay (bordering the waterways) accumulated significant amounts of mercury,
arsenic, Polychlorinated biphenyls (PCBs), and organochlorine pesticides (OCs). Many of
the high contaminant levels were found in grebes that spent longer periods of time
overwintering and feeding in the Bay. '

Riley et al. (1983) analyzed tissue from the great blue heron, pigeon guillemont, and
glaucous-winged gull from urban and non-urban areas. The birds collected from
Commencement Bay had higher tissue concentrations of PCBs than birds collected from
Protection Island and Sequim Bay. In addition, the concentration of mercury was generally
higher in birds from Commencement Bay than in other marine birds from around the world.

Block (1992) and Norman (1991) evaluated levels of OCs, PCBs, and trace metals in great
blue herons in Dumas Bay and the Nisqually National Wildlife Refuge. Dumas Bay egg
samples from adults which generally forage in Commencement Bay had significantly higher
levels of OCs than eggs collected from the Nisqually colony. PCB concentrations in the eggs
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of the Dumas Bay great blue herons were detected at levels which are known to cause
deleterious reproductive effects, including egg mortality (J.P. Giesy, personal comm., 1995).

Other studies (Henny et al. 1991; Norman, 1991; and Calambokidis et al., 1991) have
documented the presence of elevated contaminants in aquatic birds in Commencement Bay.
Plans to continue monitoring contaminants in Puget Sound waterbirds (Mahaffy, 1994) will
likely increase the current level of understanding of contaminant levels and effects in birds.
The combination of contaminated water, sediments, and organisms, along with marginal
habitat conditions likely contribute to alterations in avian productivity in the Bay area.

Despite the presence of contamination in several bird species, limited information exists
regarding adverse effects to populations of these birds. However, certain groups of birds
are more likely to be exposed to releases of hazardous substances. In particular, resident
breeding and nesting birds are likely to be more impacted than migratory and transient

species. It is estimated that approximately 20 species of non-passerine birds breed in the
- Commencement Bay area.

The proximity and feeding habits of bird species are major factors affecting their potential
exposure to contaminated areas. For example, shorebirds which feed on invertebrates in
sediments are likely to be more exposed to contamination than other birds in the vicinity
that feed on seeds or berries. Sediments may comprise up to 30 percent of the diet in
sandpipers (Beyer et al., 1991). For those hazardous substances which biomagnify through
the food web (e.g., PCBs, and DDT), some birds may also be exposed to contaminants
through ingestion of food items. For example, piscivorous birds may accumulate
contaminants even though they are far removed from contaminant sources.

Because most of the birds that inhabit riparian and woodland/forest habitat areas
(particularly in the upper watershed) are not located near known contaminated areas, these
birds are likely to be affected by habitat changes rather than chemical stress. While
information regarding long-term chronic effects from hazardous substances to birds within
the study area is currently limited, efforts to minimize further avian exposure will likely
reduce chemical stress to birds.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

As the City and Port of Tacoma developed, substantial loss of historical habitat occurred.
The cumulative effects of this loss and the releases of chemical contaminants has resulted
in a decline of many bird populations. These greatly altered habitats have reduced or
eliminated some bird species while favoring others. For example, some birds associated with

suburban forest edge have fared well, while birds associated with emergent marshes have
suffered population declines.

Statistical data regarding trends in diversity and abundance of bird species in the area are
unavailable. However, qualitative assessments based on numerous observational records of
birds over time (T. Bock, personal comm. 1995; B. Ramsey, personal comm., 1995; D.
Nysewander personal comm., 1995) indicate declines in abundance for many bird species
in the Commencement Bay area over the past several decades. These data also indicate
that relatively high diversity of birds still exist in the area overall, although localized avian
diversity along heavily disturbed waterways and upland areas is low.

Most birds can cope with many human activities if provided with suitable resting and feeding
areas, and if there is some continuum of functional habitat (less fragmented). Some habitats
can be enhanced or re-created, particularly tree and shrub areas and seasonal wetlands.
Habitats which are more difficult to re-create successfully include salt and brackish marshes
and mudflats. However, the constructed wetlands of the Gog-li-hi-te marsh (approximately
10 acres) in 1986 has been monitored for a number of years and has demonstrated an
increasing trend in ecological function.

To assist in the prioritization of opportunities for restoration of injured specics, the
following criteria should be considered: 1) Federally listed and State sensitive birds as
mentioned in Table 7, 2) resident breeding and nesting birds, 3) specific feeding
requirements (e.g., low tolerance to prey-base changes), 4) roosting and refuge needs (e.g.,
lack of roosting sites and low tolerance to noise disturbance), and S5) other critical life-stage
requirements.

The following considerations for avian restoration opportunities are recommended:

. Because resident nesters that feed on benthic and epibenthic invertebrates in
proximity to contaminated areas are likely to be more at risk than other birds,
restoration of alternate attractive habitats should be considered (for example,
extension and enhancement of intertidal mudflats at the mouth of the Puyallup
River).

. Alternate roosting or perching sites for some waterbirds particularly for
cormorants and pigeon guillemonts should be considered. Unused pilings, and
other structures in close proximity to contaminated areas could be removed or
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alternate structures could be built in more suitable areas. Potential roosting
structures should be explored along both the east and west Bay shores.

To attract waterfow] and seabirds in the open-water habitat, enhance and restore
eelgrass beds within Commencement Bay where bed characteristics are suitable.

Plantings of large trees such as cottonwoods interspersed throughout the
waterways would offer perch/roost and escape sites for a variety of birds as well
as nest sites for warblers and vireos. Planting and maintenance of other large
native fruit and seed-bearing trees and shrubs (e.g., Cascara) offer attractive
feed and potential nest sites (Ramsey personal comm.). Willows also provide
bank stabilization and an important food source for insects, which in turn,
provide an important resource for salmon smolts and insectivorous birds.

Unless contamination is severe, benthic invertebrates can prosper in small
localized areas and provide a food source for shorebirds. Opportunities exist for
increasing habitat area for these invertebrates by establishing marine-edge plants
important to waterfowl (e.g. pickleweed, and bulrushes), or inducing their
expansion may also provide benefits. However, unmaintained plantings
(overruns by blackberries) or spraying for bugs may have other effects.

Due to the complex territorial needs and competition for forage and nesting
areas, minimum space requirements for potential restoration opportunities may
vary greatly. The location and proximity to alternate suitable habitat areas
should be considered. For example, greater benefit is likely to be gained from
conversion of small vacant or agricultural parcels to palustrine wetlands if the
parcel is located adjacent to existing, productive palustrine arcas and also near
urban openspace zones. This would increase the territory and potential resource
base for more birds. Similarly, potential conversion of select vacant parcels to
estuarine marshes is likely to be more successful if the location offers a habitat
continuum or is in close proximity to existing habitat. Potential opportunities
exist along the Puyallup River and the Hylebos waterway.

The establishment of nest boxes for certain species (such as for the purple
martin) may be successful if some of the dynamics of territory and competition
among birds and other animals are examined in localized areas.

A potential exists to enhance the ability of certain birds to interact with
preferred habitats in nearby areas. Critical life-stages (e.g., nesting) for many
birds exist outside of the study area. For example, Dumas Bay supports a colony
of great blue herons, and the upper watersheds provide nesting for other birds
and waterfowl that utilize the Bay. Enhancement of breeding habitat in these
areas combined with mitigation efforts within the Commencement Bay study
area may increase overall productivity.
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To minimize further fragmentation of remaining habitat islands, protect and
reclaim those parcels in the primary study area (e.g., palustrine wetlands along
the Wapato Creek watershed) that provide additional "edge-effect" environments
and/or corridors of habitat continuum with larger undeveloped parcels in the
secondary area.

Implement a long term monitoring scheme of habitat changes and bird
utilization at the Gog-li-hi-te marsh or other restoration areas. This information
combined with the data gathered previously will provide a measure to guide
future restoration efforts with respect to desired habitat types and bird use.
Maintenance of enhanced or restored areas should also be considered to
minimize deterioration of the desired effect.

These recommendations for birds and waterfowl must be viewed in light of other ecological

processes in order to maximize overall ecological function, especially if food sources,
competition, or other habitat conditions are marginal.
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ATTACHMENT A

Avian Species Observed in Commencement Bay Study Area



ATTACHMENT A

This Attachment provides a list of 185 bird species that have been identified in the
Commencement Bay study area and provides some observational comments. The list
was compiled from field observations by several sources taken primarily during the
winter months when migratory waterfowl and shorebird numbers are particularly high.

Other bird species that have occurred at other locations in Puget Sound may be present
in the Commencement Bay area, but have not been recorded in the available literature
reviewed. The primary sources for this list include Alcorn (1978); Bowles (1906, 1922);
Dames & Moore (1981); Gabrielson and Jewett (1970); Thom, et.al. (1991); the
Christmas Bird Count lists from the Tahoma Audubon Society; and others.

Seasonality is generalized in the table as:

Migrant - M

Resident (year-round) - R
Winter resident - WR
Summer resident - SR
Transient - T

In addition, nesting is symbolized by the following:

Nests observed - N
Nests suspected -*N

The relative frequency of birds observed in the Commencement Bay area is provided in
three broad categories:

Common - C seen during most field observations
Uncommon - U observed occasionally
Rare - R documented sightings but rarely seen during field observations

Abundance provides a relative estimate of the number of individuals observed per
locality: :

Abundant - A usually over 100 individuals
Medium - M between 10 and 100 individuals usually seen
Low - L wusually less than ten individuals sighted
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